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(54) INHALATION TYPE DRUG DISPENSER 

(57) A diffusion chamber block 14 is provided in a 
block mounting hole 13A of an inhalant port 13, and a 
granular medicine diffusion chamber 17 is formed in the 
diffusion chamber block 14. The granular medicine dif- 
fusion chamber 17 is formed at a side of the inhalant 
port 1 3 with a granular medicine inflow opening 1 7A and 
at a side of a capsule housing hole 9 with a granular 
medicine outflow opening 17B. A diffusion chamber 
inflow passage 18 is provided to communicate an out- 
flow air passageway 12 with the granular medictne 
intlow opening 17A, whereas a diffusion chamber out- 
flow passage is provided to communicate the granular 
medicine outflow opening 17B with the inhalant port 13. 
When inhaling granular medicines in the capsule hous- 
ing hole 9 via the inhalant port 13 by way of breathing 
action there results in counter-flow vortex within the 
granular medicine diffusion chamber 17. The counter- 
flow cortex acts to finely break and atomize massive 
granular medicines, thus promoting atomizatton of the 
granular medicines. 
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0™L« * ,h6re V9ri0US "^ions Of 

an astl 9 K 9ran I T medidn8 » toward wi:hin '«"9» of 
an asthmatrc pat,ent. Of these, an inhalant medicate 

used or an .nhalation treatment where encapsuSed 

granular medicines are inhafed, has been disdosTdln 

[0003] The inhalant medicator as disclosed in the 
above Ja p provjs . ona( pu ' the 

chM T ' 9ranU ' ar med;cine accommodation 
chamber and at the other axial end with an inhalant port 
used for .nhalation of granular medicines, and Xs 
sageways provided to supply sranular medicines n the 
granular m e d,cine accommodation chamber o he 
mediator body toward a side of the inha.ant po°i and 
also constructed in such a manner as to charge granu 

Ser bv e me "* ~Sn 

P004] h sucn inna|ant medjcator 

ng granular medicines via the inhalant port into tie 
lungs of a patient, a capsule is. first, installed in a gran 
ular medicine accommodation chamber. Then thSh 
holes are pricked in the capsule by means o a bor ng 
tool, under (his condition, when the patient draws his or 
her bneath while taking the inhalant port in h^or he 
mouse, airflow occurs owing to airsuid intheatmos 
Phere side and flowing through the air passages" 

award thl T , ™ acc °™°*>tion chamber within 
toward the inhalan, port. In this manner, the granular 
mediones. flowing out of the capsule, could be inhaled 
into the lungs of the patient. 

[0005] As discussec| gb conventional 
-nhalant medioatorB. granular medicines sJd „ a 
granular medicine accommodation chamber, are dif 
used or agrtated by way of f,uid flow of air flowing via 

moda^ P n S H 9 T yS int ° ^ 9ranUlar ~ 
9 ran2 ml"" K H ° WeVer ' dUrin3 ™ dicati °" with a 
12 Tar, h aVm9 3 Str ° n3 Sensation prop- 
eny (bad dispersion), or a powdered medicine having a 
greatly increased tendency to be charged with Sc 
e to** or the like, there is a problem of unSie dis 
pens on of the granular or powdered medicine that is a 

mecfccir.es within toward the inhalant port As a result 
there is a pcssibi.ty that a lump of granular or powdere 



med,c,nes tend to be dropped in the oral cavity or the 
mouse ofthepatient without sufficient dfepersiondurng 
the .nhalation. thus preventing medical prescription of a 
specified amount of granufcr or powdered m dTcine! 

the granular or powdered medicines 
[0006] It is. therefore, in view of the previously- 
desenbed disadvantages of the pr for art. a „ P J, J ' , 
the present invention to prov.de an inhalan, medicate 

22 CaPab ' e °' PreSCribin 9 a s P ecl «<* amount o 
granular or powdered medicines stored In a medicate 
body .owatd within lungs of a patient by widety dispe - 

naving a bad dispersion property. 
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ELI °I dert ° accom P fish 5he aforementioned 
20 fn calm T * the inVen,i0f1 as cl --ed 

a«onSS T aX ' al 6nd With a aMr "«**» 

a^rrf i n : amber and at ,he ° tner wi^ 

.nflow air passageway communicating an atmosphere 

ber e f : rth 9ranU ' ar mediCine -commodatl OS 
ber for sup p, ying air jn{0 ^ sranu|ar am 

modat,on chamber of the medicator body, an outfit 
passageway through which the granule medSnes o 
he granular medteine accommodation chamber are 
*> flown out. and a granuiar medicine diffusion Thamber 
deposed between the inhalant port and the gmnut 
medune accommodation chamber and formed with an 
in low open,ng located at a side of the inhalant poZd 
an outflow open-ng located at a side of the granular 

bar T aCC ° mmo<latton camber, a diffusion cham- 
ber inflow passage communicating the outflow air pal 
sageway w.th the inflow opening of the ql u i ar 
mm. diffusion chamber, and a'diffJo chambe 
outflow passage communicating the outflow opening o 
E5 " n,ediCine diffUSi ° n camber with 'he inha 

joooaj m tne innalam medjcator 

the .nvent.cn defined in claim 1. when a patient draw° 
his or her breath vie the inhalan, port, ai r flow v! the 

7mmTd a r Sa f Way int ° ,h8 9ranU,ar 

medone diffusion chamber located at the sL of h, 
-nhalant port, while the outflow opening of »n^ ra „S 
medene diffusion cnamber located J ^h e side T£ 

W nSeSS^hr mm ° dati0n Cha ^^-u 6 
ncated with the mhalant port. With the previously-noted 

3^ there ° CCUrS C ° Un,er - ,,ow vortex lowng 
from the ctherax,al endto the one axia. end of the med 
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icator body within the granular medicine diffusion cham- 
ber Therefore, the granular medicines fed via the 
diffusion chamber inflow passage into the granular 
medicine diffusion chamber, are blended by way of the 
counter-flow vortex. As a result of this,even in case of a 
, ump of granular medicines having a bad dispersion 
property, it is possible to finely break or smash and 
micronize the granular medicines. 
[0009] According to the invention as claimed in 
claim 2 a bending angle of a connecting portion con- 
necting the outflow air passageway and the diffusion 
chamber inflow passage, is configured to form an 
obtuse angle. Therefore, it is possible to prevent the 
granular medicines fed through the diffusion chamber 
inflow passage and the diffusion chamber outflow pas- 
sage from being accumulated in the connecting portion, 
thus effectively carrying the granular medicines. 
rooiOl In the inhalant mediator made according to 
the invention defined in claim 3, the diffusion chamber 
outflow passage is formed with a bent portion so that 
the bent portion strides over the diffusion chamber 
inflow passage. Therefore, it is possible to prevent the 
granular medicines flowing out of the granular medicine 
diffusion chamber from being accumulated in the bent 
portion, thus effectively carrying the granular medicines. 
F001 1] in the inhalant medicator made according to 
the invention defined in claim 4. the outflow air passage- 
way is provided to open to an eccentric position with 
respect to a tangential direction of the granular med!- 
cine diffusion chamber. Thus, it is possible to give a 
whirling flow action to air flowing from the outflow air 
passageway into the granular medicine diffusion cham- 
ber thereby ensuring turbulent air flow created by add- 
ing 'the whirling air flow to counter-flow vortex within the 
granular medicine diffusion chamber. As a conse- 
quence by virtue of the turbulent air flow, It Is possible 
to promote micronization or atomization of the granular 
medicines. 

□mrrnr-rnirTi"" "swings 
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Rg 8 is a schematic perspective view of a diffusion 
chamber block formed therein with a granular med- 
icine diffusion chamber, a diffusion chamber inflow 
passage, and a diffusion chamber outflow passage. 
Rg 9 is a schematic perspective view showing fluid 
tiow of air flowing through the diffusion chamber 
inflow passage and the diffusion chamber outflow 
passage of the granular medicine diffusion cham- 

Fig 10 is a longitudinal cross section of the inhalant 
medicator, as viewed from the same position as 
Fig 1 under a particular condition where the cap- 
sule is removed by pulling out the capsule holder. 
Rg 1 1 is a schematic longitudinal cross section of 
the inhalant medicator under a particular condition 
where granular medicines encapsulated in the cap- 
sule are inhaled. 
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Fig. 1 is a longitudinal cross-sectional view illustrat- 
ing an embodiment of an inhalant medicator. 
Fig 2 is a right-hand side view of the inhalant med- 
icator shown in Fig. 1 , under a condition that a cap- 
sule holder is removed from a medicator body. 
Fig. 3 is an elevation view of the capsule holder 
shown in Rg. 1 . 

Fig. 4 is a plan view of the capsule holder shown in 

Fig. 5 is a longitudinal cross section as viewed from 
the direction of the arrow V - V of Fig. 1 . 
Fig. 6 is a longitudinal cross section as viewed from 
the direction of the arrow VI - VI of Rg. 1 . 
Rg. 7 is a longitudinal cross section as viewed from 
the direction of the arrow Vli - VI) of Rg. 1 . 



BESCBl ETJfiM OF THE PRFFF RRFO EM|BOD): 
20 MINTS 

f0013] The present invention will be hereinbelow 
described in detail in reference to the drawings (Figs. 1 
through 11) attached hereto. 
25 [0014] Referring now to Figs. 1 through 11, refer- 
ence sign 1 denotes a medicator body constructing an 
essential part of the inhalant medicator. The medicator 
body 1 is comprised of a body 2 described later, a cap- 
sule holder 6, an inhalant port 13, and a diffusion cham- 
30 ber block 14. ,. lh . 

f0015l A portion denoted by reference sign 2 is the 
body provided in such a manner as to locate at one siae 
of the medicator body 1 . The body 2 is formed into a 
substantially cylindrical shape, and also formed on fis 
35 outer periphery with a boring tool guide 3 which mova- 
bly supports a support portion 22 of a boring tool <1 
described later. The body is also formed on the other 
side wall with a diffusion chamber side recessed portion 
4 constructing part of a granular medicine d.ffusion 
40 chamber 17 described later. Also formed in the body -3 
are a holder accommodation portion 5, an inflow air 
passageway 1 1 , and an outflow air passageway 2. An 
inhalant port 13 and a diffusion chamber block 14 are 
also provided on the body. 
45 [0016] A portion denoted by reference sign 5 is the 
holder accommodation portion provided on the inner 
periphery of the body 2 and retractably and extendably 
accommodating a capsule holding portion 7 of the cap- 
sule holder 6. As shown in Fig. 2, the holder accommo- 
50 dation portion 5 is located close to the lower side of the 
body 2 and formed as a substantially rectangular 
through opening extending in the axial direction of the 

[0017]' A portion denoted by reference sign 6 is the 
55 capsule holder detachably mounted on the bqdy 2. As 
shown in Rg. 3, the capsule holder 6 is mairty con- 
structed by the capsule holding portion 7 retractably and 
extendably fitted into the holder accommodation portion 
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«uy bach of the inflow air passaoewavs 1 1 „ 
structed by an inflow oassage 1 1 A locatedon Vh 

These inflow air Dassaoevw*/* 1 1 airecron. 
serving as a dischar i^SX" - " 8 " 1 ^ 13C 
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cine diffusion chamber 7 t alJ^ 9 ranula ™- 
sule housing hole 9 " t e ^ ^ C9P " 
« 9-ular m^ne d^nt S T 

openZ ,78 T a T T 9ranUlar medicine "JZ 

» respective 2,! ™ fe ™«a«y offset from the 
sionchamhL -X 9 Ovular medicine diffu- 

E »» P °"'°' s Oeo °"» W «™w sans is ,» 
passaaes 1ft ;= h ! dlffUSlon chamber inflow 
circumferential ri,>w V 80 de 9 re es in the 

Passage 18 andthTSo^ ^"5?^ J*" 

» resoe . to J^^ST ^ eCC6rtriC P0Sito * 
cine ^SEX**™ * the 9-ular medi- 

'Tfour ST" by fe,erence s ^ , 9 , 9 

serves «o communicate the granu.ar medLe Slow 
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opening 1 7B of the granular medicine diffusion chamber 
,7 with the inhalant port 13. The respective diffusion 
chamber outflow passage is formed and bent into a sub- 
stantially L shape in such a manner as to stride war the 
associated diffusion chamber inflow passage 18. As 
shown in Fig. 8. the bending angle p of the bent portion 
19A of the diffusion chamber outflow passage is an 
obtuse angle. Also, each of the diffusion chamber out- 
1low passages 19 opens to the eccentric position with 
respect to me tangential direction of the granular medi- 
cine diffusion chamber 17. Each of the diffusion cham- 
ber outflow passages 19 is provided to discharge ainn 
the granular medicine diffusion chamber 17 v.a the dis- 
charge side recessed portion 16 toward within the inha- 
lant port 13. 

r00251 Portions denoted by reference s.gns 20, 20 
are the auxiliary air passages formed in both the body 2 
and the diffusion chamber block 14. Each of the auxil- 
iary air passages 20 is constructed by a first auxiliary 
passage 20A formed at a position circumferentially off- 
set fromthe outflow air passageway 12 by 90 degrees in 
such a manner as to penetrate the body 2 in the axial 
direction, and a second auxiliary passage 20B bored in 
the diffusion chamber block 14 and communicating with 
the auxiliary air inflow opening 1 7C of the granular med- 
icine diffusion chamber 17. Also, the second I auxiliary 
passage 20B opens to the eccentric position with 
respect to the tangential direction of the granular medi- 
cine diffusion chamber 1 7. These auxiliary air passages 
20 are provided to supply outside air into the granular 
medicine diffusion chamber 17. 
ro0261 On the other hand, a portion denoted by ref- 
erence sign 21 is the boring tool used to prick holes in 
the capsule K. The boring tool 21 is mainly construe ed 
by a support portion 22 movably supported within the 
boring tool guide 3, pins 23, 23 fixedly connected at 
their base end to the support portion 22 and being 
insertable at their tip ends into the respective pin inser- 
tion holes n B, 11B, 12A. 12A. and a return spring 24 
disposed between the support portion 22 and the holder 
accommodation portion 5. 

r00271 The boring tool 21 is used to prick four holes 
H H .in the capsule K in such a manner as to pene- 
trate the capsule in the radial direction, by pushing the 
support portion 22 into the boring tool guide 3 against 
the bias of the return spring 24, and by inserting the pins 
23 23 into the respective pin insertion holes 1 1B, nts, 
12A 12A and by radially penetrating the capsule K by 
the tips of the pins 23, 23. When removing the pushing 
force on the support portion 22. the support portion 22 
and the pins 23, 23 return to their initial positions by way 
of the bias of the return spring 24. 
TO0281 The inhalant medicator of the embodiment is 
constructed as previously discussed. Hereinbelow 
described in detail in reference to Figs. 9 through 11. 
the preparatory operation of the inhalant medication 
through which the patient inhales the granular medi- 
cines and the flow of air and granular medicines during 



inhalation. Fig. 11 shows the diffusion chamber inflow 
passage 18 and the diffusion chamber outflow passage 
19 (both not appearing at the actual cross section), for 
the purpose of explaining air flow within the granular 
5 medicine diffusion chamber 17. 

[0029] As regards the preparatory operation of 
Inhalant mediation, first of all, the capsute holder 6 i» 
pulled out of the holder accommodation portion 5 of the 
body 2 and then the capsule K is inserted into the cap- 
,o sule holding portion 7. Thereafter, the capsule holder 6 
is accommodated in the holder accommodation portion 

r0O3O e i F,9 'N O ext. the support portion 22 of the boring 
ool 21 is pushed in along the boring tool guide 3 and 
« thus the tips of each of the pins 23 are , insertec into the 
upper pin insertion holes 1 1B and 12A and then pene 
tSe the capsule K, and further approach to the lower 
pin insertion holes HBand 12A. In this manner as .<*n 
be seen in Fig. 1 1 , four holes H are formed or pricked ,n 

20 ru03lT Ule Under this condition, when the patient draws 
his or her breath while taking the inhalant port 13 ,n ha 
or her mouse, as seen in Fig. 11 . ^ nt tie 
inflow air passageways 11. 11 via the holes H to the 
25 capsule K, with the result that granular medicines in he 
capsule K are blended. Air flow containing the granular 
medicines flow from the capsule K through the holes H, 
and then flow out within the outflow air passageways 2 
12 The granular medicines, flowing into the granular 
30 medicine diffusion chamber 17 togeth erwth the airfed 
,rom the outflow air passageways 12, can b£r*er d« 
fused by virtue of the air flow occurring m the granular 
medicine diffusion chamber 17. 
ro032l As discussed above, in the inhalant medica- 
35 or of the embedment, the granular medicine diffusion 
chamber 17 Is equipped at the side of the iW 
13 with the granular medicine inflow opening 17A and at 
,he side of the capsule housing hole 9 with the granulate 
medicine outflow opening 17B. On the other band he 
<o diffusion chamber block 14 is formed therein with the 
diffusion chamber inflow passage 18 communicating 
the outflow air passageway 12 with the granular medi- 
cine inflow opening 17A, the diffusion chamber outflow 
passage 19 communicating the granular medicine out- 
« flow opening 173 with the inhalant port 1 3. and the aux- 
iliary air passage 20 communicating the auxiliary air 
inflow opening 17C. Therefore, there results in counter, 
flow vortex flowing from the other axial end to the one 
axial end of the medicator body within the granular med- 
so icine dtffusion chamber 17. Thus, the granular m*- 
cines, supplied into the granular medicine diffusion 
chamber 17. are effectively blended by way of the coun- 
ter-flow vortex. For the reasons set out above, even in 
case of the use of granular medicines having a strong 
S 5 condensation property (bad dispersion) or a powdered 
medicine having a greatly increased tendency to be 
charged with static electricity or the like, it is possible ,o 
finely break and micronize or atomize a lump of granular 
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Kf J^f* as °" be see " *» Fig 5 

s *rrs % 'x .* - r 

18 and the drffusron chamber outflow passage 19 ,Z 

luuj&j As described above acmrri^ *u t_ 
Ian. medicator -f tf-mfco^irS^SiiSS 

capsule K by way of counter-flow vortex created 1* 
the granular medicine diffusion chamber 1 and I tnT 
= «e action of the granular meS^ thUS * 

Sed^JgS 

-the invention ^Sott^C ^ 

the inhalant port 13. V 0m,6d ' nte9ral with 

[0038] , n the snown embodi 
holder 6 is detachable with resoect to th- h 
modation portion 5 of £ K1 2 I Weraccorn - 

^=Sa~ 
luujsj As explained above accorrtinn tn ^ • 
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between a granular medicine accommodation chamber 
moumow air passageway with the inflow openinaof nJ 

- srrr? — = 

a^e blen^H h 9ram " af m6dicine dflusi ™ chamber 
are blended by way of the counter-flow vortex Thus 

ratd i: e e r use ot massive 

breTk a nn » P ^'° n Pr ° per!y ' k is P os siWe to finely 

mediation, thus enhancing medical benefits of thf 
30 granular or powdered medicines This I T 

renabilityottheinhaiantmedS *■ 

6X W,h,n the 9 ranular ^dicine diffusion cham- 
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ber As a consequence, by virtue of the turbulent air 
flow, it is possible to promote micronization or atomiza- 
tion of the granular medicines. 

Claims 

1 . An inhalant medicator comprising: 



7. 



a medicator body formed at one axial end with 
a granular medicine accommodation chamber 
and at the other axial end with an inhalant port 
for inhalation of granular medicines; 
an inflow air passageway communicating an 
atmosphere side with the granular med.cine 
accommodation chamber for supplying air into 
the granular medicine accommodation cham- 
ber of the medicator body; 
an outflow air passageway through which the 
granular medicines of the granular rr.ed.ane 
accommodation chamber are flown out; 
a granular medicine diffusion chamber dis- 
posed between the inhalant port and the gran- 
ular medicine accommodation chamber and 
formed with an inflow opening located at a side 
of the inhalant port and an outflow opening 
located at a side of the granular medicine 
accommodation chamber; 
a diffusion chamber inflow passage communi- 
cating the outflow air passageway with the 
inflow opening of the granular medicine diffu- 
sion chamber; and 

a diffusion chamber outflow passage communi- 
cating the outflow opening of the granular med- 
icine diffusion chamber with the inhalant port, 

2 The inhalant medicator as claimed in claim 1, 
' wherein a bending angle of a connecting portion 

which connects the outflow air passageway and the 
diffusion chamber inflow passage, is configured to ^ 
form an obtuse angle. 

3 The inhalant medicator as claimed in claim 1, 
wherein the diffusion chamber outflow passage has 

a bent portion striding over the diffusion chamber ^ 
inflow passage. 

4 The inhalant medicator as claimed in claim 2, 
wherein the diffusion chamber outflow passage has 

a bent portion striding over the diffusion chamber ^ 
inflow passage. 

5 The inhalant medicator as claimed in claim 1. 
wherein the diffusion chamber inflow passage is 
provided to open to an eccentric position with 
respect to a tangential direction of the granular ss 
medicine diffusion chamber. 

The inhalant medicator as claimed in claim 2, 



10 



»5 



20 



25 



30 



35 



wherein the diffusion chamber inflow passage is 
provided to open to an eccentric position «rth 
respect to a tangential direction of the granular 
medicine diffusion chamber. 

The inhalant medicator as claimed in claim 3, 
wherein the diffusion chamber inflow passage is 
provided to open to an eccentric posrtion wjth 
respect to a tangential direction of the granular 
medicine diffusion chamber. 
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